Cycling of deep-water silicon (Si) 
Introduction 42

Silicon isotopes and previous interlaboratory calibrations 43
The use of silicon (Si) isotopes in geosciences has expanded in the past decade to 44 include cosmochemistry (e. Si is present in three stable isotopes: 28 Si (92.22%), 29 Si (4.68%) and 30 Si 52 (3.08%). The fractionation factor during a reaction from A to B, α, is defined by 53 With the development of Si isotopes in sponges as a geochemical proxy, it is 110 essential to determine analytical precision and accuracy, and ensure there are 111 no systematic differences between methodologies. Here, we present an 112 interlaboratory comparison of the Si isotopic composition of sponges from the 113 Southern Ocean and the Antarctic Peninsula. We review two independent 114 methods for sample preparation, using three different instruments for Si isotope 115 analysis. We show that sponge Si isotope ratios are homogeneous and 116 influenced strongly by environmental parameters. Further work on the sponge 117
Si isotope uptake and systematics would benefit greatly from a suitable 118 interlaboratory reference standard.. Although "Diatomite", which contains non-119 opal impurities, and "Big Batch" reproduced well (δ 30 Si ~ +1.27 and -10.48‰ 120 respectively), neither standard has an isotope composition or microstructure 121 similar to sponges (Schroeder et al., 2008) . 122
Methods 123
Sample collection and initial preparation 124
We collected and analysed modern specimens of sponges from a north-south transect 125 across the Southern Ocean, encompassing a range of Si(OH) 4 concentrations (12 to 126 120 µM) and depths (300 to 2500 m). Sponges were collected aboard the R/V 127 
Stepwise fluorination/IRMS (NIGL) 144
The subsamples were processed using stepwise fluorination, designed for both 145 Samples were introduced via a self-aspirating PFA micro concentric nebuliser 184 (ESI) plugged into a Cetac ARIDUS-2 desolvator unit, supplied only with Ar and 185 not N2. Uptake rates varied slightly, but were typically around 100 µL min -1 186 (Table 1) approximately an hour before tuning on a daily basis, during which gas flow and 204 ion optics are optimized for maximum sensitivity and peak shape on 28 Si (Figure  205 2). Peak centering was carried out on 28 Si prior to measurement. Operating 206 conditions are outlined in Table 1 . 207
Mass bias and drift were accounted for by standard-sample bracketing matching 208 samples and bracketing standards. Our initial tests showed intensity matching 209 of bracketing standards and samples of within 20% resulted in acceptable levels 210 of reproducibility for the known reference standards (± 0.15‰ for δ 30 Si). To 211 provide a conservative limit, the bracketing standards and samples were 212 intensity matched within 15%. The blank is monitored by analyzing a 0.05N HCl 213 solution run prior to and after each standard-sample bracket, and is <1% of the 214 signal (Table 1) The mean of all replicates that meet the criteria above (typically n = 3) for each 229 aliquot was calculated and reported relative to NBS28. 230
Measurement precision was assessed using previously calibrated standards 231 However, the sample size of measurements for each aliquot is small (n~3), such 240 that calculating standard deviations is not valid, and so the long-term 241 reproducibility for diatomite is used as a more conservative estimate of total 242 error ( Table 2) . (Table 4) , whereas only data from one laboratory is within 304 range of equilibrium fractionation. This supports the notion of kinetic uptake of 305
Si by deep-sea sponges in the Southern Ocean. 306
Use of sponge spicules as geochemical archives 307
Understanding the impact of surface biological production on carbon export in 308 the past relies on the reconstruction of the nutrient supply from upwelling deep- 
